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The porcelain mixture containing this kaolin shrank 4.4: per cent
when dried at 110° C. and 14.4 per cent when fired at .1,350° C. The
color of the fired mass was of grade 1, its translucency .72, and its
absorption 8.3 per cent. The glazes used did not affect the color.

Deposits In Ashe County

60. SOUTH HARDIN" MICA MINE Near Beaver Creek

Watts has referred to the South Hardin Mica Mine,! one and one
fourth miles southwest of Beaver Creek as a prospective source of
kaolin. The mine was on a dike from six to ten feet wide, striking
N. 40° E. and dipping 60° S.E. In the open cut, shafts and tunnel
{rom which the mica was taken is much kaolinized feldspar, but none
of it was sufficiently decomposed to be plastic, although it is reported
that in the old shafts, now entirely closed by slides, a good grade of
plastic kaolin was exposed.

61. JESSE BARE PROPERTY Near Jefferson

Another deposit in this county is known only by its samples. It is
on the property of Jesse Bare, Sr., near the mouth of Dog Creek, four
and one-half miles east of Jefferson. It has been opened by two
trenches two feet deep in solid clay. One trench is ten feet long and
two and one-half feet wide, and the other six feet long and four feet
wide. The overburden is three feet thick. Mr. Bare writes that the
deposit is on top of a flat, smooth ridge, and that it occupies about
an acre, to judge by the distribution of the lumps turned up in plowing.

The sample sent is in very hard white granular porous masses that
absorb a great quantity of water without disintegrating. Careful ex
amining with a hand lens reveals many transparent colorless quartz
grains in a white structureless cement. Here and there a larger quartz
grain is embedded in the mass and a few little groups of stained grains.
When shaken with water and allowed to stand for a few minutes a
sediment settles that consists almost exclusively of grains of quartz
and a white opaque material which is taken to be kaolinized feldspar
because the particles are bounded by planes, which appear to he the
result of cleavage. No other constituents are observable when the
crushed kaolin is viewed under the microscope. The quartz grains,
which are jagged in outline, vary from .3 to .15 millimeter in diameter.
They are comparatively few as compared with the grains of kaolinized
feldspar. These are almost nonpolarizing. They are often straight-

'Watt.., A. S., L. c., p. 123.
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edged, but occasional grains are subangular. The smallest particles
are kaolin plates. They are not very abundant. An occasional wisp
of muscovite is noted, but only very rarely.

From the appearance of the material in the hand specimen and under
the microscope it is inferred that it is an incompletely kaolinized, very
feldspathic pegmatite. Even after being shaken with water for a
long time it is only partially disintegrated. Professor Parmelee, after
examining the sample, reports that it does not seem to be practicable
to treat it by the ordinary washing process.

66. ELLERS AND JONES DEPOSIT Near Bina

The Ellers and Jones deposit is near the top of a hill about three
fourths mile north of Bina and one-fourth mile east of the Virginia
Carolina Railroad. It is only partially developed by a number of
short trenches and small pits, none of which expose the entire width
of the vein. The maximum width uncovered by any trench is seven
feet. The vein has been traced for about 100 yards, but surface signs
indicate a much greater length.

The kaolin at the surface is a pale creamy white. It is uniform in
character and nearly free from grit. It was originally a pegmatite
cutting schists parallel to their foliation. It will wash easily and yield
a large proportion of refined product.

KAOLINS IN THE PIEDMONT PLATEAU

Although all of the kaolin deposits of North Carolina that are
now being exploited are in the mountain district, nevertheless there
are known to be others in the Piedmont Plateau that may prove to
be of commercial importance when they have been thoroughly explored.
A few are the result of the alteration of pegmatites. These are similar
to the deposits in the mountain district. Others have apparently re
sulted from the alteration of granites, of schistose feldspathic rocks
or of slates. Those derived from slates are of no great importance
from the point of view of this report. While some of them may he
employed for some of the purposes for whi~h kaolins are usually
used, most of them are so impure that they will not burn white. They
are referred to in the following pages only when their description is
necessary to complete the discussion of certain properties on which
white-burning kaolins occur.

The residual kaolins derived from granites and schistose feldspathic
rocks are usually less compact than those derived from pegmatitea.
They are generally fine-grained, powdery and very quartzose. They
rarely contain large fragments of quartz, or large pieces of partially
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kaolinized feldspar. They cover comparatively broad areas and when
derived from schists they often occur as layers between layers of very im
pure clay or of only slightly decomposed rocks. The dips of the layers
may be high or low, depending upon the attitude of the series of rocks of
which they are a part. If the original rock layer was thick the thickness
of the kaolin will depend upon the depth to which kaolinization has
proceeded. If the original layer was thin the resulting kaolin layer
must also be thin. In prospecting it is important to determine the
thickness of deposits of this kind by actual test or by calculations
based upon observations of dip.

The processes by which the granites and feldspathic schists were
changed to kaolin were the same as affected' the pegmatites, and there
fore, they need no special discussion. See p. -.)

Besides the kaolins there as known also to be a few deposits of sedi
mentary clays in the Piedmont area, but they: are not white-burning
and consequently cannot be employed for the purposes for which kaolins
are used.

Kaolins from Pegmatite and Granite

The only kaolin deposits in the Piedmont Plateau that are believed
to be derived from pegmatite are in a few old mica mines that have
been abandoned, with the exception of one in a tin mine near Lincoln
ton and a small deposit at Bessemer City. Only that at Bessemer City
was visited, A deposit that is believed to h~ve come from granite
is also at Bessemer City.

Deposits In Rutherford fOUDty

57. ISHWLASS HILL MICA MINE ~ear Rutherfordton

Only one deposit in Rutherford County was reported by Watts1

as of possible importance. This is at the Isinglass Hill Mica Mine
three miles north of Rutherfordton, where a dike 6 to 50 feet wide
has been proven for a distance of one-fourth mile and to a depth of
20 feet along the crest of a low ridge three miles north of Rutherford
ton. It strikes N. 20° E. and dips 80° N.W. Its hanging wall is
more thoroughly kaolinized than its foot wall, the dike being divided
in the middle by a band of sugar quartz one to three feet wide. The
clay contains sharp particles of smoky quartz, a few crystals of garnet,
and nodules of asbolite or wad.

'Watt.•• A. S., L. c., pp, 148.114.
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Material from the west portion of the dike gave 42 per cent of
kaolin with a refractory value of 1,730° C., and a color, after firing,
of grade 5. When dried at 110° C. its tensile strength was 8 pounds
per square inch, and its shrinkage 2.8 per cent. When fired at
1,350° the shrinkage was 11.3 per cent.

Made up into the porcelain mixture the shrinkage was 2.2 per cent
upon drying at 110° C. and 12.4 per cent when fired at 1,350° C.
The fired mass had a translucency of .64 and an absorption of 8.8 per
cent. Its color was of grade 3, and was unaltered under the raw lead
and fritted glazes.

Deposits In Cleveland County

From Cleveland County two mica mines have been reported, in both
of which is considerable kaolin, but not certainly in sufficient quantity
to be of commercial value.

58. GREEN MICA MINE Near Shelby

The Green Mica Mine,l seven miles northwest of Shelby, was worked
for mica in 1870 and again in a small way later. The old shafts in
dicate the existence of a 12-foot wide dike with numerous parallel
stringers striking about N. 70° E. and dipping 75° N.W. It is re
ported that much excellent kaolin was exposed in the shafts, but none
was seen, as the workings have all collapsed.

59. TOM BAXTER MIC4 MINE Near Fallston

The Tom Baxter Mica MilH.',2 three miles southeast of Fallston and
four miles northwest of Waco, is an old mica mine that was explored
by shafts over an area about 40 feet long. The dike on which the
work was done can be traced for about 200 feet in a general N. 60°
E. direction. Its width is reported to he almost 100 feet. The shaft
dumps show considerable very fine kaolin. The workmen formerly
employed at the mine state "that at about 30 feet they found kaolin
practically free from quartz, and in one shaft reached a depth of 17
fcet, but the dike material was so soft and caved so badly that the
mine was abandoned."

Samples taken from exposod portions of the dike gave 49 per cent
of white kaolin with a refrnetory value above 1,730° C. This kaolin
showed a shrinkage of 4.4 per cent at 110° C., and when dried at this
temperature its tensile strength was 8 pounds per square inch. When
fired at 1,350° C. it possessed a ('0101' of grade 2 and a shrinkage of 12.2

per cent.

lWat"', A. S., L. c.• p. 150.
'Watte, A. S., L. C., p. 149.
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The porcelain mixture made up with this kaolin shrank 1.6 per
cent when dried at 110° C. and 10.8 per cent when fired at 1,850° C.
The fired mass had a translucency of .73. Its absorption was 8.1 per
cent and its color of grade 2. This color was unaffected by the glazes
used. •

Deposits In Gastlnl Connty

62, 63. J. A. SMITH PROPERTY Bessemer City

In Gaston County the only deposits of clay that have been examined
are those on the property of Mr. J. A. Smith, Bessemer City. Two
openings arc inside the city limits. One of these is a shaft 30 feet
deep near the railroad station. It is now boarded up, but the walls
can be seen to be in white clay underlying an overburden of about
seven feet of red clay. The sample, which it is said by Mr. Smith,
was taken from the side of this shaft 18 feet from "the surface, is a
white kaolin that dried into a powdery mass. It contains some sand,
a little mica and the usual black streaks. A boring in the bottom of the
shaft went down 12 feet further, all in clay. Wells in the vicinity of the
shaft all passed through similar clay. Several carloads of material were
shipped from these openings, two of which went to a tile manufacturer
who made from it a cream-colored translucent product.

About 1,800 feet northeast of the shaft is another opening which is
now partially filled. It is a pit showing on its wall a 16-foot band
of kaolin which is said to be separated from another band 10 feet
wide by a horse of red clay. Mr. Smith declares that he has borings
which indicate the existence of a belt of clay 300 feet wide inter
rupted by horses of clay. The west wall of the visible deposit is ap
parently a decomposed gneiss as are also the horses of clay. Other
walls are not visible. A short distance from this pit borings are re
ported to have been made that outlined a dike 160 feet wide with
walls on both sides. Nearly all the holes that penetrated kaolin showed
it to extend to a depth of at least 35 feet. The structure of the clay
in the pit suggests a residual deposit. It is crossed by little quartz
veins and by streaks of yellow stain. Mr. Smith believes he has
proven a series of dikes from 10 to 200 feet wide striking N. 22° E.
and dipping vertically. There is no reason to doubt this conclusion
though no evidence was at hand to confirm it.

Another deposit, one and one-half miles northeast of the city near
Long Creek, is of an entirely different character. It is exposed in a
long gully from 10 to 30 feet deep. At the upper end of the gully
its floor is over numerous large granite boulders. Further south these
become friable and beyond, where the gully becomes deeper, they are
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partially disintegrated and covered with a layer of clay. Still further
south the gully is deep and clay extends to its bottom. The granite
ends in a steep slope over which a little wet-weather stream cascades
(Fig. 13). About 100 feet down stream from the last boulder is an
exposure of schist whieh is separated from the granite by a deep de
posit of white clay. In the bottom of the gully and in its walls at
this place some of the kaolin seems to be sedimentary, but on the
whole it presents the texture of the granite, i.e., it contains quartz
grains of the same sizes and shapes of those in the granite, a few
streaks of black earthy substance that may be some decomposed fer
ruginous mineral such as biotite, augite or hornblende. ThE." com
ponents are arranged like those of the granite, the feldspar of the
rock being replaced by kaolin in the clay. The conditions suggest
a concentration of kaolin at the base of a granite slope by the wash
ing of the decomposition products of the granite into a depression
between granite and schist. The deeper kaolinization of the granite
at this point, and the consequent development of the steep slope is
probably due to the presence here of the contact surface between granite
and schist. Plainly the greater part of the kaolin is a residual de
posit, which is the result of the decomposition of granite. Where seen
there is an overburden of from six to seven feet of red clay.

A sample of the clay was taken from a hole on the east side of the
bottom of the gully and from a strip of its west wall 25 feet long.
It is a plastic white kaolin containing grains of quartz, feldspar, white
mica, a few specks of black earth and a few yellow streaks.

Kaolin

,
'E 200 feet JI

Fig. 13. Longitudinal section 01 kaolin deposit ou Smith property. near Beo8emer City.

There is unquestionably a large quantity of kaolin in the neighbor
hood of this locality, but it is probably irregularly distributed.
Whether it is capable of being worked economically cannot be deter
mined without a pretty thorough exploration. Water is abundant for
washing and the locality is only one and one-half miles from the
Atlanta Branch of the Southern Railway on a road that could easily
be put in excellent condition for trucking.
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Samples from the shaft (A), near the railroad station at Bessemer
City and from the gully one and one-half miles northeast of the
city (B) were submitted to the Mining Experiment Station of the
Bureau of Mines at Columbus for testing. The sample from the shaft .
was furnished by Mr. Smith.

The report on the two samples is 8S follows:

25.7 %

9.45%
3

Light
ivory

y.ellow

36.6 %

14.1 %
3

White
3

White

3
Light
ivory
yellow

29.8 %

3
White

3
Light
ivory

yellow

13.7 %

3
White

5
White

7.58%

When subjected to the screen test: A B
there was left on the 20 mesh screen_________________ 2.220% 44.56 %
there was left on the 65 mesh screen_________________ .932% 11.66 %
there was left on the 100 mesh screen_________________ .932% 3.65 %
there was left on the 200 mesh screen 8.840% 13.07 %
passed through the 200 mesh screen 87.080~ 27.06 %

Quantity of tempering water in terms of dry clay __________ 40.52 '10 34.49 %
Volume shrinkage on drying in terms of dry clay 4.17 % 13.10 %
Calculated corresponding linear shrinkage_________________ 1.41 ~ 4.57 %
The moisture factor on a dry basis is_____________________ .299'10 .585%
The deformation temperature is, ________________________ cone 30 cone 32

Sample A white. It possesses little or no plasticity. It is dusty when dry, and
bars made from it chip easily. It lacks clay substance and contains much nuca.

Sample B is white and fairly plastic. It contains a good deal of mica, but its dry
strength is fair.
When burned at the tem

peratures _____________ 1190·
The porosity of A in terms

of bumed volume is __ 45.3 % 49.22% 46.41% 28.4 % 18.1 %
No. of bars tested 3 3 2 3 3

The volume shrinkage in
terms of dry clay is, ___ 5.1 %

The corresponding linear
shrinkage is _

No. of bars tested 2
The color is, ____________ White
The porosity of B in terms

ofburnedvolumeis __ 41.9 % 44.2 % 42.02% 27.9 % 25.1 %
No. of bars tested 3 5 3 3 3

The volume shrinkage
in terms of dry clay is 12.2 % 12.71% 16.63% 21.8 %

The corresponding linear
shrinkage is _

No. of bars tested 3
The color is_____________ White

Deposits In Lincoln County

64. PIEDMONT TIN MINE Near Lincolnton

At the old Piedmont Tin Mine of the U. S. Tin Company, two and
one-half miles southeast of Lincolnton the dikes carrying the cas
siterite are fairly well kaolinized. These dikes occur! in 8 belt strik
ing N. 20° E. and dipping 80° N.W.

'Graton, L. C., G. S. Goo!' Survey Bull. 293, pp. 42 and 51. 1906.
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The dike rock is a coarse-grained pegmatite composed mainly of
quartz, several feldspars, muscovite, a colorless somewhat brittle mica
that may be margarite and grains of cassiterite. Between the com
ponents are films of iron hydroxides that produce an orange-red stain.
All the dike material is more or less kaolinized with the formation
of a reddish yellow sandy product in which there are numerous
plates of colorless mica, grains of quartz and crystals of cassiterite.
Where the original material was nearly pure feldspar the resulting
kaolin consists of kaolinite, small scales of mica, a very little quartz
sand and a few crystals of cassiterite.

Watts1 declares that all the dikes contain some good kaolin and that
the material in the one known as the "Jake vein" is fairly free from
stain. When washed the crude clay from this vein yielded 26 per
cent of kaolin, with the composition:

SiO, AI,o,' l'e,o • CaO MgO Na,o K,o TiO, H,O T,bl

--- ---------- ------------ --
4JJ.50 37.36 .85 tr tr .32 1.02 tr 12.00 100.04

Since the decomposed pegmatite is washed to obtain the tin ore it
is possible that it might prove profitable to save the washings and
separate the kaolin.

The refractory value of the kaolin washed from the sample col
lected by Watts was 1,710° C. When dried at 110° C. its tensile strength
was 16.5 pounds to the square inch and its shrinkage 4.4 per cent.
When fired at 1,350° C. its color was of grade 5 and its shrinkage.
8.1 per cent.

The porcelain mixture made with it shrank 2.2 per cent at 110° C.
and 13 per cent when fired at 1,350° C. The translucency of the fired
mass was. 78, its absorption 3.5 per cent and color of grade 5, and this
color was not affected by the raw lead and fritted glazes.

Kaolins front Schlstese Rocks

Only a few deposits of the white powdery kaolin believed to be
derived from schistose rocks have been examined by the writer. Sam
ples of others which were not visited were furnished by the owners
of the properties on which the deposits occur. The deposit near Troy
was not visited nor were any samples from it seen. But from the
descriptions of it given by Ries there is no doubt that it is like some

'Watto, A. S., L. 0., p, 146.
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of the deposits that- are referred to below. Consequently Ries's de
scription is abstracted (p, 125), in the belief that it furnishes an idea
of the character of the material in these other deposits.

Deposit In Catawba County

65. ERVIN DEpOSIT ~ear Catawba

In Catawba County, on the State Central Highway, three miles east
of Oatawba village, on the property of E. A. Ervin is a deposit of
white powdery clay that has been used locally as whitewash. The clay
appears for a couple of hundred yards down the bottom of a stream.
Up stream it is reported to be about 30 feet wide. At the lower end
the color gradually changes to blue and dark gray.

The sample taken from the upstream end of the deposit is very much
like the material from Mr. Valentine's deposit in Henderson Oounty
(p, 85). It is a ve!y fine-grained gritty powder composed of spicules
and irregular sharp-edged quartz particles rarely over .02 millimeter in
their largest diameter and numerous small flakes and fragments of ag
gregates of flakes of kaolinite. There are occasional quartz grains
measuring .1 millimeter, but they are extremely rare. If sedimentary
its components have traveled a very short distance, as many of the
quartz spicules are extremely slender.

Deposit In Iredell County

67. CASHION AND Fl'RCHES DEPOSIT Near Statesville
H. V. Furches, Statesville, N. O.

Only one deposit has been reported in Iredell Oounty. This is along
the Oharlotte Branch of the Southern Railway one mile south of States
ville on land belonging to Messrs. J. T. Cashion and H. V. Furches.
The property is undeveloped, but cuts on the railway and on the high
way one-fourth mile west of the railroad expose a white kaolin.

On the east side of the railroad right-of-way a section of about 160
feet is exposed and between this and the track are a couple of shallow
pits. The section is in alternating schists and kaolin. At its north
end a width of 20 feet of kaolin is shown, followed to the south by
20 feet of quartz, 110 feet of kaolin and finally schists. (See Fig. 14.)
The schists are alternating mica schists and quartz-feldspar schists full
of garnets. These are interlayered with what appear to be sheared
pegmatites. The feldspar in all the schists is kaolinized and one layer
between slightly decomposed mica schists consists of a well-defined
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kaolin. The strike of the schist series is N. 100 W. and its dip 75° E.
East of the railroad schists outcrop here and there, but in a well dug
500 yards east of the rails clay was struck at about 12 feet.

w. E.

o soFeet
, , I , , !

Fig. 14. Sketch illuatratinlli relationa of kaolin and ..,hi.ts at Cashion and Furo1lee deposit, near
State.ville.

The clay exposed in the cut north of the schists is very sandy. It
contains in addition to the sand tiny flakes of dark and light mica,
little masses of soft black material that may be a manganese oxide and
little yellow spots that may represent decomposed garnets. The kaolin
has an ill-defined structure parallel to the structure of the schists to
the south and is crossed by vertical, or nearly vertical, veins of quartz.

Most of these are narrow but at the north end of the cut one is 20
feet wide. The schist mass, as one passes north in the cut, appears
to disintegrate gradually, changing to layers of red br,own clay and

white clay, with the white clay becoming more abundant toward the
north as though the clay-producing layers became thicker in that
direction. Pits near the track show a cleaner and whiter clay than
that in the cut. It was from one of these pits that the sample was

taken.
It is probable that the clay represents a thick layer in the schist

series, but whether it was a feldspathic schist or a sheared pegmatite
running parallel to the foliation of the schists was not determined.

Nor is the thickness of the kaolin known. It has already been stated
that kaolin exists in a road cut about one-fourth mile west of the

railroad. Near this place a well was dug passing into white clay ut
a depth of six feet and continuing in it for 55 f~t. Between the well

and the railroad are no exposures and no explorations so that it is
impossible to determine whether a single layer is continuous through

this distance or whether there are several layers separated by schists

that are not kaolinized. The distribution of the kaolin is rather wide
spread. If its origin is as suggested it must occur on the surface in

belts striking about north.

1

..
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The kaolin from a pit at the railroad is white and pulverulent.
It contains a comparatively few fragments of quartz, a good deal of
sand, very small masses of soft brown clay, an occasional mica flake
and a few specks of a soft black substance.

The characteristics of the crude kaolin as reported by the Mining
Experiment Station of the Bureau of Mines at Columbus, Ohio, are
given below:

8.58%
3

White
3

White
6

White
3

When subjected to the screen test:
14.2 % is left on the 20 mesh screen.
25.56% is left on the 65 mesh screen.
6.55% is left on the 100 mesh screen.

18.14% is left on the 200 mesh screen.
34.55% paSIIeB through the 200 mesh screen.

The kaolin is white and fairly plastic. It is rather short but is moldable.
The quantity of tempering water in terms of dry clay is 41. 92%
The volumeshrinkageon drying in terms of dry clay is _______________ 17.5 %
The calculated corresponding linear shrinkage is _____________________ 6.2 %

When burned at 1190° 1250· 1310· 1370° 1410°
The porosity in terms of

burned volumeis 46.9 % 40.5 % 44.9 % 36.5 % 34.6 %
No. of bars tested 3 3 5 3 3

The volume shrinkage in
terms of the dry clay ia, 9.4 % 16.2 % 11.2 % 18.3 % 23.6 %

The c01'!'eBpon~g linearshrinkage 18 _

No. of bars tested 3Color_____ _ _____ _ _ White
The moisture factor on a dry basis is 1.79.
The deformation temperature is cone33.

..

Deposits In Richmond COllnt,

71. STEELE EXPLORATION Near Ellerbe
R. L. Steele, Rockingham, N. C.

The only deposits that have been reported in Richmond County are
about two and one-half miles northwest of Ellerbe on the Norfolk and
Southern Railway near Bostic's Mills. The property on which the
clay occurs consists of 381/z acres owned in fee by Robert L. Steele, Sr.,
and mineral rights on 230 additional acres. When worked a few years
ago it was operated under the name of the Steele Kaolin Works with
headquarters at Rockingham. As long ago as 1897 Ries! referred to
openings in kaolin on the property of Mr. Steele, but none of these
openings can be identified with those seen by the writer in 1918.
However, since it is evident that the clay occurs over a fairly wide

lR1.., R., N. C. Geol. Surv~y Bull. 13, p. 55, 1897.

..
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area, it is probable that the conclusions of Ries with respect to t11e

quality of the kaolins seen by him would apply nearly as well to those
taken from the openings examined in 1918.

Ries states that the clay appears for a distance of 50 feet in ,,'
roadside ditch one mile south of Bostic postoffiee, and again on the
opposite side of the road at the base of a hill. Between the two is n
red clay resulting from the decomposition of a schist. Test pits sunk
east of the road disclose a fine-grained clay containing comparatively
few angular fragments and scattered stains of iron. Another series
of pits one mile further west, across a shallow valley, uncovers another
deposit of whiter material. In no case was the overburden more than
one and one-half feet thick or the kaolin less than nine feet thick.

The clay from the eastern pits (I) was a fine-grained kaolin with
a little coarse grit. It slakes slowly but completely to a fine-grained
mass. .A workable paste shrank 4 per cent on drying and 9 per cent
in burning. Air-dried briquettes showed an average tensile strength
of 10 pounds per square inch. Incipient fusion began at 2,250° F.,
vitrification at 2,500° F., and viscosity at 2,700° F. The burn was
to a dense body with a pale yellow tint. A sample from another pit
(II) suffered slightly less shrinkage. The average tensile strength of
its briquettes was 13 pounds, and incipient fusion began at 2,300° F.
In other respects it was like the first sample. The kaolin from the
western pits (III) was a somewhat porous, fine-grained white clay
with comparatively little grit. In most respects it was nearly like the
material from the eastern pits.

Analyses of the crude samples (in the order described) gave:

BiOI AI,o. Fe,o. eao MIl0 Alk H,O Mom.. Total

-------------------------- --
I 70.113 21.81 1.49 .20 .29 1.45 4.M .08 99.99

II 68.15 19.99 1.86 .13 .18 2.85 4.70 .17 98.01
III 73 .70 18.03 1.57 .38 .47 1.90 4.33 98.38
IV 71.12 19.81 2.18 .17 .08 2.48 4.33 99.97

Samples I and III were washed. The first gave 40 per cent of
settlings and the second 35 per cent. The washed sample I had the
same properties as the crude sample, the analysis of which is given in
line IV. Washed sample III was pure white, but it burned to a body
with a faint yellowish tint. In all respects the washed material acted
like the crude sample, except that its briquettes had an average tensile
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strength of only 8 pounds to the square inch. The calculated mineral
composition of each of the four samples of which the analyses are
given follows:

I IV II III

, , ---
Clay subaranee______________________________________ 47.14 54.30 49.30 36.05
Feldspar______________ . _. __..• ______________________ 16.13 1.82 9.20 } 62.33Quarto. _. _. ____ • _____ ... _... ______________ . ___ . _____ 36.73 43.85 41.50
Specific gravity _______ . _______ ........... __ .. __.. _.. 2.41 -----_.----- 2.52 2.43

The openings that may be seen now are widely separated. One OIl

a crossroad running east from the main road north from Ellerbe is
on a dense gray, massive, sticky clay that contains lines of limonite
nodules, most of which are hollow or partly filled with red clay. Other
nodules are concretions of quartz fragments, sand grains and flakes of
mica cemented into elongate masses about one and one-half inches long
and half as thick. Since the clay, where exposed, has a horizontal
upper surface it resembles very closely a sedimentary deposit. Close
examination of the walls of the pit, however, reveals the presence
of a system of cross joints, such as appear in a sheared rock, and a
number of tiny quartz veins that intersect the clay in nearly vertical
planes. The exposure is too limited to furnish much evidence as to
the origin of the clay, but because of the vertical quartz veins and the
presence on the main road of rocks that might well be the source of
such a clay, it is believed that the gray clay is a residual deposit re
sulting from the alteration of a sheared clay shale or slate or per
haps a sheared volcanic rock. The hollow limonite nodules might be
explained as having been formed during the alteration of the slate
to clay and the sandy concretions as having been originally little lenses
of sand in the otherwise argillaceous rock. About 20 tons of the crude
material was washed in a home-made washer and sold as a filler for
cheap cotton goods. The unwashed clay burns gray. It probably
would make good stoneware.

On the main road, near Ellerbe, chocolate and ocher-colored clays
are exposed in the ditches. They are extremely fine-grained, very
slightly gritty and massive, but when broken apart many of the
lumps show a distinct schistosity. It is said by Mr. Steele that a
little of the yellower variety has been burned and sold as ocher.
The clays of both colors are associated with jointed rocks that may be
shales or slates as they readily fall apart into lozenge-shaped frag
ments, some of which consist partly of yellow clay. The freshest rock
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that was seen in place is presumably a pale gray clay slate, almost the
same color as the gray clay at the pit. Although distinctly slaty it
is nevertheless very soft as though a very compact clay.

It is apparent that the country about Ellerbe is underlain by slates
or sheared volcanics varying in composition, and that the different
colored clays on the road are the results of their decomposition. The
gray clay is possibly of a sfmilar o;igill. It may have originated from
a less ferruginous rock than those that gave rise to the colored clays,
or during its formation the iron compounds may have been leached
out, ill part forming the concretions found scattered through it. These
concretions when treated with HCl leave residues of white kaolin of
the same shapes as the original nodules, indicating that the nodules
were not present in the original rock, but were secreted after or dur
ing the production of the kaolin.

West of the main road about one and one-half miles west of the
pit in the gray clay is another opening on a hill covered with quartz
boulders. No rock was seen in place. The pit has partly caved, but
in some places around its sides can be seen a very white, compact clay
which, when it dries, breaks down into a very fine white powder that
is quite gritty. When mixed with water it becomes very pale grayish
white. The material, when examined microscopically, is seen to con
sist mainly of small splinters, and tiny dust-like particles of quartz
with diameters of .003 to .02 millimeter and small flakes of kaolin of
about the usual size, .004 millimeter. No other constituents were noted,
except here and there a shred of decomposed mica. From the nature
of the kaolin, its similarity in physical characters (except color) to

• the yellow and chocolate clays in its neighborhood, and its likeness,
to the Overton (p. 127) and Eames (p. 126) clays, it is inferred that
it is residual and that it was formed from some rock that occupied a
fairly broad area, and not from a pegmatite dike. At Candor and
Troy the original rock was probably a feldspathic volcanic. At
Ellerbe there may have been a series of volcanics or of alternating
slates and volcanics.

Mr. Steele declares that borings about 30 or 40 feet apart over 25
acres penetrated from 0 to 35 feet of sand and clay overburden and
found underlying white and colored clays. Some borings found only
colored clay, others only white clay, and others mixtures of the two.
The holes were not located with the view of determining the areal
distribution of either kind, consequently no estimate can be made of
the quantity of the white clay available.
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Neither one of the pits is now being operated. The eastern pit was
worked in 1903, the clay being used mainly for cotton and paper filling.
Only a small quantity was marketed, perhaps 150 or 200 tons. It was
teamed fourteen and one-half miles to Rockingham. It could now be
hauled by truck four miles to Norman and shipped by the N orfolk
Southern Railroad.

A sample of the white clay from the western pit was submitted. to
the Bureau of Mines for testing. The results of the tests are as follows:

.8 %

34.5 %

13.2 %
33

2.8 %

35.3 %

3

13.82%

31.0 %

21.55%

22.13%

When subjected to the screen test:
.626% is left on the 20 mesh screen.
.359% is left on the 65 mesh screen.
. 294% is left on the 100 mesh screen •
.681% is left on the 200 mesh screen.

98.01 % passes through the 200 mesh screen.
The kaolin is cream colored and it molds with difficulty. Its dry strength is fair.
The quantity of tempering water in terms of dry clay is 27.95%
The volume shrinkage on drying in terms of dry clay is, ______________ 2.80%
The calculated corresponding linear shrinkage is ._ _ ___ .84%

When burned ~t 1190° 1250° 1310° 1370° 1410°
The porosity in terms of •

bumedvolumeis 22.9 %
The volume shrinkage in

terms or the dry cfay is., 22.8 %
The corresponding linear

shrinkage is _
No. of bars tested 3 3

The moisture factor on a dry basis is .302%.
The deformation temperature is cone 23.

The surface colors of the burned bars are light buff at the lower
temperatures, olive buff at 1,370° and drab at 1,410°. The body COIOIS

at the lower temperatures are the same as the surface colors, but in
the bar burned at 1,370° the color is pale purplish gray and in that
burned at 1,410° a pale Quaker drab.

Deposits In Montgomery County

Three deposits of white clay have been reported in Montgomery
County but none have been exploited, though one, that near Candor,
is in an old gold mine.

69. UNNAMED DEPOSIT Near Troy

The first locality in Montgomery County at which kaolin has been
reported is in the neighborhood of 'I'roy.! It is described by Ries
as being four miles west of Troy, and is near the Eames exploration.
No account of the method of occurrence of the material is given, but

. IRiee, H., N. C. Oeo!' Survey Bull. 13, p. fl4, 1897.
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from the description of its character it may be inferred that its oc
currence was similar to that of the Candor and Eames deposits, to be
described later. Ries obtained two samples, one a gray kaolin and the
other a white one. The darker sample yielded 40 per cent of kaolin
upon washing. Both white and dark washed samples burned to a
buff color and neither was suitable for the manufacture of whiteware.
Since the characters of the Eames and Overton deposits are probably
the same as those of the Troy deposits an abstract of Ries's account
is given in full.

The dark washed kaolin made into a workable paste with water shrank
3 per cent in drying and an additional 10 per cent in burning. The
average tensile strength of air-dried briquettes was 9 pounds per square
inch. Incipient fusion took place at 2,1000 F., vitrification at 2,300°
F., and viscosity at 2,5000 F.

The white washed kaolin shrank 3 per cent in drying and 9 per cent in
burning. Air-dried briquettes showed an average tensile strength of
10 pounds per square inch. The reaction in the furnace was the
same as for the dark variety.

Analyses of the white (I) and the dark (II) kaolins are grven as
follows:

SiO. Al00. F.oO. CaO MgO Alk HoO Moi.t Total

-- -- --- --- --- --- --- --- ------
I 63 .10 23.33 2.97 .15 .09 1.00 7.65 .75 99.94

II 86.03 6.46 2.14 .17 .04 1.00 2.00 .63 W.rT
III 00.13 4.99 l.llll .13 .01 1.C3 1.93 .48 100 .56

The dark washed sample contained 20.83 per cent clay substance,
2.34 per cent feldspar and 76.20 per cent quartz, and the white washed
sample 58.92 per cent clay substance, 5.81 per cent feldspar and 35.27
per 'cent quartz. The specific gravity of the former was 2.32 and of
the latter 2.34. The analysis of the crude dark is given in line III.

68. EAMES PROSPECT Near Mount Gilead
P. M. Eames, Mount Gilead, N. C.

The exploration of P. M. Eames is five miles northwest of Mount
Gilead, to the left of Lowder's Ferry road. Very little is known about
the deposit. Mr. Eames, judging by the distribution of the ou;tcrops,
states that the clay covers about 700 acres. Only a shallow opening
two feet deep has been made ill it, and it was from this that a sam-,
ple was taken.



THE KAOLINS OF NORTH CAROLINA 127

The sample looks very much like that from the lola Mine at Candor.
It is a very fine, gritty, flour-like material of a very pale grayish white
color. Mixed with water it becomes buff-gray and exhibits almost no
tendency to cohere. After washing carefully in a test tube a fine
grained pale buff residue is left which apparently consists entirely of
quartz grains.

The crude material is made up mainly of small quartz grains, with
diameters between .02 and .04 millimeter. In addition there are a few
particles of rutile, hydromica and stained feldspar and a very few tiny
plates of kaolinite. The quartz is in little sharp-edged splinters, in
subangular grains, in very irregular shaped particles and in a very
few cases in rounded grains. Evidently the material has not been
carried far from its source. It may be a residual mass, like that at
the lola Mine from which most of the kaolinite has been removed.

In its present condition the material represented by the sample is
not a practical source of kaolin.

70. OVERTON DEPOSIT Near Candor
A. J. Overton, Candor, N. C.

The Candor deposit is at the old lola Gold Mine which is two and
one-half miles west of Candor and eight miles southeast of Troy. At
the mine mineralized quartz veins are associated with a slaty rock
which Hafer! believes may be a sheared andesite. The kaolin is re
ported by Mr. A. J. Overton, the owner of the land, as occurring over
ten acres under an overburden of about eight feet of sand and gravel.
The mine shaft that has penetrated it is 60 feet deep, and there are
drifts 100 feet long at its bottom.

The sample furnished is a loose, very light pinkish gray, gritty, flour
like mixture of very fine quartz and kaolin. The few lumps occurring
in it are distinctly schistose, as though the original material from
which the clay was made was a fine-grained schistose or slaty rock,
as, for instance, a sheared felsite.

Mixed with water it forms a distinctly cream-colored paste, and the
coarse, gritty residue left after washing the crude material is flesh
colored, and it contains comparatively large iron-stained grains.

Under the microscope the principal constituents visible are rough
quartz grains of all sizes from the most minute to those .2 millimeter in
length. Perhaps the greatest number have diameters between .05
and .06 millimeter. Besides these are a few white opaque grains with
straight edges that may be altered feldspar grains and a fair quantity

'Mining World. Vol. 28, p. 332, 1903.
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of small kaolinite particles of about the size of the smallest quartz
particles. Occasionally there is a shred of kaolinite .06 millimeter long
but most particles are Iesa than .004 millimeter across,

Prof. C. W. Parmelee of the Ceramics Department of the University
of Illinois, to whom a sample of the crude clay was submitted for
examination, reports that it gives a residue of 25 per cent sand on a
lOG-mesh screen. The washed clay is white. When wet it is plastic
but the masa is "short." When burned to cone 6 (1,250° C.) it yields
a light cream-colored product that is highly absorbent and so soft that
it is easily scratched with a knife.

It is noticeable that the washed samples of the three kaolins from
Montgomery County contain a great deal of fine quartz, in which
respect they differ markedly from the kaolins that are known to have
originated by the decomposition of pegmatites. It is probable that
all were derived from fine-grained rocks.

KaoUD Resources

The aggregate of all the kaolin deposits in North Carolina is very
great. Unfortunately, however, the expense of preparing the material
for market precludes the use of many of them because of their small
size. So far as now known only a few of them contain sufficient crude
material to warrant the construction of the washing plants necessary
to fit this for market. From the data now at hand it is probable that
there is enough material known to exist to furnish about 625,000 tons
of refined product. The annual output of the State is 16,000 tons;
consequently the supply is probably sufficient to last 39 years at the
present rate of production. But because of lack of labor the produc
tion is less than the capacity of the plants to handle it. With plenty
of labor the output may be increased 50 per cent. Moreover, as the
methods of preparing the kaolin for market are improved, there will
unquestionably be an increase in the demand for the refined product
and an enlargement of the plants to take care of the increased demand,
and the life of the reserve will become correspondingly shorter.

A glance at the map (PI. II), however, will show that the deposits
now known center around a few points, notably Dillsboro, Spruce
pine and Micaville. It is possible that the most attractive deposits
occur in these areas. It is more probable, however, that the discovery
of a few good deposits near these centers bas encouraged the search
for others in the same neighborhoods, and that this is the explanation
of their peculiar distribution. It is known that pegmatite dikes are
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scattered rather uniformly through the mountain district. The distri
bution of the mica openings corroborates this view. There is no
reason to believe that the kaolinized dikes are less widely distributed
than those that are being worked for mica. But kaolin will not bear
as high transportation costs as will mica, consequently the deposits
of kaolin to be profitable must be close to the railroad, while deposits
of mica may be more distant. There are large areas in the mountain
districts that have not been explored for kaolin, because of the difficulty
of getting the product to market. It is probable that these areas con
tain deposits, which, except for the cost of transportation to the
railroad, would furnish as profitable sources of kaolin as some of those
now being exploited. With the extension of the system of hard roads
into remote mountain regions the use of trucks will be more feasible
and the cost of transporting the refined kaolin will decrease. Explora
tion of the mountains will then become a more attractive proposition,
and unquestionably, as a consequence, new sources of kaolin will be
discovered. It is impossible to make any estimate of the probable
amount of material these new sources will contribute to the State's
output. It can only be stated that there may be found enough kaolin
in deposits now unknown to lengthen the life of kaolin industry several
times beyond that indicated by the size of the reserve now known.

)[JsceUaneoua Cla,s-SedJmentarJ'

During the course of the work on the kaolins the attention of the
Survey was called to the existence of what was supposed to be high
grade white clay at a number of different localities. Samples from
some of the deposits proved to be kaolin. These have been referred to
in preceding pages. From others the samples are of light colored earth
enware clay, and from others coarse clay that is of value only as brick
clay. All are sedimentary. None of the deposits were visited, 80

that knowledge of them was obtained only by correspondence. As a
matter of record a few of what appear to be the beet of the sedimentary
deposits are referred to below.

White CIa,
GERHARDT DEPOSIT

After the field work on the kaolins and clays of the State was finished
a specimen of white clay was received from Mr. Paul Gerhardt from
a deposit about 60 miles south of Hemp, Moore County. The material
is a very pale cream-colored plastic clay. It contains a few iron stains
and numerous rootlets. There is a little fine-grained grit which appears

9
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to be an integral part of the clay and an occasional large grain of
sand that may have been washed in from the surface.

Mr. Gerhardt writes that the deposit is a large one, has been proven
to a depth of 16 feet and is connected by a good road with the railroad.

Professor Parmelee reports that the sample furnished by Mr. Ger
hardt leaves a residue of 5 per cent of sand on a 100-mesh screen.
The washed clay is white. When wet it is plastic but very short. For
this reason it is unsuitable for use alone in the manufacture of clay
products. At cone 6 (1,250° C.) it burns to a light buff color, the
body being highly absorbent.

Stoneware Clays
RHODES DEPOSIT N ear Lincolnton

From a number of sources word has been received that there are
several white clay deposits in the vicinity of Newton and Lincolnton,
Lincoln County, that are workable. Inquiry in Lincoln, however, in
dicated that the clays referred to are light colored sedimentary clays
that are used for making jugs, crocks and other forms of earthenware.
The only deposit of which samples were seen is on the property of
Mr. D. P. Rhodes, four and one-half miles northwest of Lincolnton,
in the bottom land of South Fork River. The clay, when dry, is light
grayish buff, hard, and it is stained here and there by reddish brown
streaks. It is clearly not a kaolin.

LINEBERGER AND TODD DEPOSIT N ear Mount Holly

Another deposit of nearly the same kind of clay occurs on the prop
erty of Messrs. R. E. Lineberger and William Todd, six miles north
of Mount Holly, in Gaston County. It is on the second terrace of
the Catawba River. The details concerning its extent have not been
learned but from the general descriptions of those who have examined
it, there can be little question but that it is large. It has been used
by local potters in the manufacture of about 100,000 white jugs. The
clay is buff color and is not of "high grade" as the term is used in
this report.

A sample of this clay was tested by the Bureau of Mines at its
Columbus station with the following result :

When subjected to the screen test:
1.26% was left on the 20 mesh screen.
6.16% was left on the 65 mesh screen.
2.87% was left on the 100 mesh screen.

11.25% was left on the 200 mesh screen.
78.46% passed through the 200 mesh screen.

The kaolin is very plastic and sticky and is slippery when too wet. It molds
well and p088C88C8 a good dry strength.

.....
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1410"

15.4 %

5.42%
3

13.9%
3

3.6 %
3

6.36%
3

7.92%
3

The quantity of tempering water in terms of dry clay is ______________ 33.39%
The volume shrinkage on drying in terms of dry clay is _______________ 37.4 %
The calculated corresponding linear shrinkage is, _____________________ 14.5 %
The moisture factor on a dry basis is 4.36%
The deformation temperature is cone 29, final.

~'hen burned at 11900 12500
The porosity in terms of

burned volume is ____ 7. 1 %
No. of bars tested 3

The volume shrinkage in
termsofthedrycl8.yis __ 23.1 % 27.99% 29.4 % 28.6 %

The corresponding linear
shrinkage is, ________ .

No. of bars tested 2 3 3 3
The surface colors of the bars burned at the different temperatures are:

11900 12500 13100 13700 141(0
Pecan brown Vinaceous Vinaoeous Cocoa brown Wood brown

tawny

The body colors at 11900 and 12500 are the same as the surface colors, but the
body colors of the bars burned at the higher temperatures are very dark grays or
black.

MILLS DEPOSIT Near Tryon

Mr. Thomas C. Mills reports the occurrence of clay thrce miles
north of Tryon on the Columbia, Spartanburg and Asheville Branch
of the Southern Railway, in Polk County, at the foot of Tryon Moun
tain. The sample seen is of an iron-stained, buff, coarse clay which
is fairly plastic when wet. It was taken from a narrow gully. "The
deposit is visible for about 50 feet along the gully and is from two to
three feet below the surface. About one-eighth mile east of the gully
the clay is again visible ncar the surface."! When stirred with water
and put through a I50-mesh screen it leaves a residue of 40 per cent
sand. The material passing the screen is sufficiently plastic to be
easily moulded into briquettes, which, burned at cone 6 (1,250 0 C.),
yields a light tan colored product that is fairly well vitrified, but is
crossed by numerous shrinkage cracks. According to Professor Par
melee this clay in its washed condition is suited for the manufacture
of ordinary stoneware and chemical stoneware.

72. BENNETT PROSPECT Near Leaksville

In Rockingham County, three miles south of Leaksville, Mr. W. J.
Bennett reports a white clay on land owned by him. The deposit has
not been seen, but a sample was obtained from Mr. Bennett, who states
that it represents the material from two openings about 400 yards
apart. No particulars have been learned as to the method of occur
rence of the clay, but from its character it is evident that it is of
sedimentary origin.

'Quoted from letter of Mr. Mill., dated March 26, lUlU.
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1

The sample is of a light gray, finely granular and slightly gritty
clay that becomes very sticky when treated with water. It slakes
readily, forming a light gray viscous fluid from which a considerable
quantity of sand separates upon standing. This consists of small, clear,
sharp-edged quartz particles and larger rounded white or light gray
grains, that appear to be aggregates of quartz and feldspar. If care
fully washed it might serve as filling for cheap cotton goods, linoleum,
etc. In its natural condition it would probably make good stoneware.
It is not a high-grade white clay or kaolin such as that used in the
manufacture of whiteware.

The deposit is within three miles of the terminus of the Danville and
Western Railway.

SHELTON DEPOSIT Near Parkersburg

Mr. Amos Shelton reports boring through a deposit of compact
white clay, when digging a well ten miles southwest of Parkersburg,
Sampson County. Samples of the clay have not been seen, but since
Sampson County is on the Coastal Plain it is possible that the deposit
may be similar to some of the deposits in ,the Cretaceous series in
South Carolina.

WYATT DEPOSIT Near Faith

Mr. J. T. Wyatt writes that a deposit of white clay exists four and
one-half miles south of Salisbury, near Faith in Rowan County. It
is two miles from the Southern Railway. Some of it has been used
in making white smoking pipes. Samples were not seen.

PYROPHYLLITE PROSPECT Near Glendon

Mr. John S. Honeycombe reports the existence of a large deposit of
china clay near Glendon, Moore County. This "china clay," accord
ing to Mr. Honeycombe, is pyrophyllite and not kaolin. A sample
possesses the optical properties of pyrophyllite.
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